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Carnot only by assuming that no reversible process is
followed in the return of the condensed water to the
boiler. But it is interesting to notice that modern steam
plants of the most efficient type have introduced a revers-
ible process through the device of 'bleeding', which
enables the condensate to be heated step by step on its
way back to the boiler, in a manner so nearly reversible
as to make the whole cycle approximate to the ideal of
Carnot.

All this exemplifies the continuous steady pressure of
scientific ideas in improving the procedure of the practical
engineer. In a different category I would place the inven-
tion, by Parsons, of the steam turbine. That, too, was
an application of scientific ideas, but it is an example of
what I have called a sport. It broke away from estab-
lished lines, and we may say that in the world of engin-
eering the genius of Parsons opened up a new kingdom.
He gave us a power producer wholly novel in action and
design, capable of greatly augmented efficiency, with a
concentration and magnitude of effect never even
imagined before.

Another sport was the internal-combustion engine.
Time would fail me to trace its development from primi-
tive forms; to tell of the steps, big and little, but all
essentially scientific, which brought into operation the
cycles of Otto and Clerk and Diesel; of the multitude
of engines which have turned the man in the street into
an engineer, crowding the highways, dotting the seas,
and achieving in some sense a conquest of the air.

Reverse a heat engine and you have a heat pump,
which means that by expending power from outside you
caia make a body colder than its surroundings and keep
it colder. From this simple piece of thermodynamics
has sprung a branch of engineering with immense and
growing economic importance. Refrigeration makes the